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TREATMENT OF MENINGITIS DUE TO 
HAEMOPHILUS INFLUENZAE 


Usr oF CHLOROMYCETIN AND SULFADIAZINE* 


Sidney Ross, M.D. 

E. Clarence Rice, M.D. 
Frederic G. Burke, M.D. 
Joseph J. MeGovern, M.D. 
Robert H. Parrott, M.D. 
John P. McGovern, M.D. 


The treatment of meningitis due to Haemophilus influenzae has undergone 
considerable change in the past fifteen years. Prior to the advent of specific 
therapy, this disease was fatal in 90 to 100 per cent of cases, and in the rare 
cases in which recovery took place, severe neurologic sequelae were fre- 
quently encountered. Wilkes-Weiss and Huntington, in a review of the 
literature in 1936, reported 500 cases in patients of all ages, with a mortality 
of 92.2 per cent. 

The introduction of Fothergill’s specific antiserum and complement, 
together with the sulfonamide drugs, represented a considerable advance 
in the therapy of this type of meningitis. Lindsay, Rice and Selinger, re- 
viewing results obtained with this combination therapy, reported a mor- 
tality of 53.8 per cent. Even more progress was observed after the introduc- 
tion of Alexander’s rabbit antiserum in 1939, which, in combination with 
sulfonamides, constituted the most effective modality of therapy until the 
advent of streptomycin in 1945. Hewitt and Pittman reported that most 
of the strains of H. influenzae were sensitive to streptomycin in a concen- 
tration of 2.5 microgm. per cubic centimeter or less. Weinstein treated a 
series of 9 patients with streptomycin alone, with a mortality of 22 per 
cent. Alexander et al. concluded from a study of 25 cases that streptomycin 
alone may produce recoveries in meningitis due to H. influenzae when the 
infection is of average severity; however, in severe infections a combina- 
tion of rabbit antiserum, sulfadiazine and streptomycin was suggested as 
the treatment of choice. 

The results at the Children’s Hospital, Washington, D. C., supported 
the view that combined therapy was preferable to streptomycin alone. 
From 1948 to 1950, 30 patients were treated at the Children’s Hospital 
with various combinations of streptomycin, sulfadiazine and Alexander’s 
rabbit antiserum. The mortality in this series was 12 per cent. 


* Reprinted from the ‘‘New England Journal of Medicine’’ with permission. 
1 
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However, the employment of these drugs in combination represents a 
somewhat complex mode of management with several definite drawbacks. 
With the advent of the broad-spectrum antibiotics and in vitro evidence 
of the effectiveness of aureomycin and Chloromycetin against a number of 
strains of H. influenzae Type B, the possibility of simplifying the treat- 
ment of this infection presented itself. 

When the present investigation was undertaken in January 1951, it was 
not altogether clear whether Chloromycetin without supplemental agents 
would be effective. Two preliminary reports had been published concerning 
a total of 22 cases in which Chloromycetin alone had been used. However, 
these results needed amplification in a larger series of patients before any 


definitive conclusions were warranted. Hence, it was decided to employ a J 


combination of Chloromycetin and sulfadiazine in a series of consecutive 
cases until sufficient data could be compiled to allow an assessment of the 
efficacy of this modality of therapy. Neither streptomycin nor Alexander’s 
rabbit antiserum was used. Since this study was initiated two additional 
series have been reported in which Chloromycetin had been used alone 
with excellent results. 

Of ancillary interest in the present study was the evaluation of a micro- 
crystalline form of Chloromycetin that could be administered by the intra- 
muscular route. This precluded the necessity of trying to administer the 
drug by gavage or by rectum to a comatose patient during the acute phase 
of the disease. 


CLINICAL FEATURES 


The present series consisted of 15 consecutive cases of meningitis due 
to H. influenzae admitted to the Children’s Hospital from January 1951, 
to February 1952. The ages of the patients ranged between two months 
and four years, with a mean of two and one-tenth years. Four of the pa- 
tients were less than one year of age. There were 8 males and 7 females, 3 
being Negroes and 12 whites. 

The degree of illness on admission varied in the 15 patients. Three were 
regarded as critically, 7 as acutely ill and the remaining 5 as moderately 
ill. The temperature varied from 101 to 105°F. at the time of hospitaliza- 
tion. Two patients had a complicating bronchopneumonia and another had 
a purulent otitis media. 

The duration of illness prior to admission ranged from one to ten days, 
with an average of two and five-tenths days. Of the 15 patients, 7 had had 
no therapy prior to admission, 5 had been treated with penicillin for one 
or two days, 1 had been given four 100 mg. doses of aureomycin, 1 had 
received sulfadiazine for two days, and still another had received three 
250-mg. doses of terramycin before hospitalization. 
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LABORATORY ASPECTS 


Bacteriologic examination of the spinal fluid obtained on initial lumbar 
puncture showed H. influenzae in all cases. The spinal fluid white-cell 
count ranged from 125 to 60,000 per cubic millimeter, with a predominance 
of neutrophils ranging from 83 to 100 per cent. The white-cell count in the 
spinal fluid was above 500 in all cases but 1. Positive blood cultures on 
admission were obtained in 10 of the 15 patients. 


MODE OF THERAPY 


All 15 patients received a combination of Chloromycetin and sulfa- 
diazine. 

Chloromycetin was administered intramuscularly initially because of 
the simplicity afforded by the parenteral route in an acutely ill child. Oral 
medication in a semicomatose or refractory child with meningitis is most 
difficult or impossible, and the desirability of parenteral administration 
becomes manifest. This is especially true of the broad-spectrum antibiotics, 
the unpleasant taste of which, until recently, was an important considera- 
tion. Recently, a finely divided microcrystalline form of Chioromycetin has 
been made available for experimental purposes. When diluted with physio- 
logic saline solution, a suspension results that can readily be administered 
with a syringe and can be injected intramuscularly. Prior to its use in this 
series, a preliminary study was made to determine the nature of the blood 
levels obtained when the suspension was administered to a group of normal 
children with the dosage predicated on a weight basis. These results will 
be reported at length in a forthcoming paper. Briefly, it was found that in 
children under two years of age, a dose of microcrystalline Chloromycetin 
suspension ranging between 100 and 150 mg. per kilogram of body weight 
produces adequate therapeutic blood levels for twenty-four hours or longer 
after a single injection intramuscularly. This was the dose employed in the 
present series. Toxic effects from intramuscular injection of Chloromycetin 
were confined to local tissue reactions in the buttocks that sometimes fol- 
lowed four or five consecutive injections. Intramuscular administration of 
Chloromycetin proved to be a simple and effective mode of therapy in a 
series of over 200 patients (including cases of pneumonia, typhoid fever, 
pertussis, laryngotracheobronchitis and peritonitis) treated at the Chil- 
dren’s Hospital during the past eighteen months. 

In the present series, intramuscular injection of Chloromycetin was dis- 
continued as soon as feasible, and Chloromycetin by mouth was initiated 
in a dose of 100 to 150 mg. per kilogram of body weight per day in a four 
hour to six hour divided dosage schedule. In the early portion of this study, 
crystalline Chloromycetin was employed as the oral preparation; how- 
ever, more recently, Chloromycetin palmitate, a palmitic acid ester of 
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Chloramphenicol, has been used instead because of its palatability and 
ease of administration to children. 

In addition to Chloromycetin, sulfadiazine was given to all 15 patients 
in the present series. The average dose was 0.30 to 0.4 gm. per kilogram of 
body weight every twenty-four hours during the acute phase and 0.15 to 
0.30 gm. during the convalescent period. Usually, the drug was adminis- 
tered parenterally (either intravenously or subcutaneously) at the time of 
admission in an eight-hour divided dosage schedule, and the oral route was 
adopted as soon as the condition of the patient permitted. An attempt was 
made to achieve blood sulfadiazine levels ranging between 10 and 15 mg. 
per 100 cc. during the acute phase of the disease. 

Two patients (both of whom died subsequently) received additional 
therapy because they were desperately ill on admission to the hospital. 
In 1, rabbit antiserum and aureomycin were administered; the other re- 
ceived rabbit antiserum, streptomycin and terramycin in addition to 
Chloromycetin and sulfadiazine. 


RESULTS 


In 15 consecutive cases in which treatment consisted of combined Chloro- 
mycetin and sulfadiazine, 13 patients recovered, and 2 died. 


In the 13 patients who recovered, the duration of fever after treatment 
was initiated ranged from one to eight days. Ten patients showed a defer- § 
vescence to normal within three days or less, and the duration of tempera- | 
ture elevation in the remaining three cases was four, five and eight days | 
respectively. The average duration of fever after therapy was started was 
two and eight-tenths days. Similarly, there was a general clinical improve- 
ment characterized by clearing of sensorium and subsidence of meningeal 
signs two to five days after therapy was begun. Coinciding with the clinical 
improvement was a prompt disappearance of the organisms from the spinal 
fluid, usually within twenty-four to forty-eight hours. There was generally 
a sharp decrease in pleocytosis and a return to normal of spinal sugar and 
protein within three to six days of the initiation of therapy. 

The duration of therapy varied; Chloromycetin was administered in- 
tramuscularly for periods ranging from three to twenty-one days, with an 
average of six days. In 7 of the 15 patients, the intramuscular route was 
the only method of administration employed. However, in the remaining 
8 cases, the oral route was adopted after an initial trial with intramuscular 
administration. The average total duration of Chloromycetin therapy (in- 
cluding the intramuscular and oral routes) was nine and five-tenths days. 
The total amount of Chloromycetin varied from 12 to 42 gm. In 14 patients, 
with an average of 18.1 gm. per patient; 1 baby was given the drug for 
only one day in a dose of 2 gm. before death ensued. 
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The duration of sulfadiazine therapy ranged from three to twelve days, 
with an average of seven days per patient. 

The length of hospitalization in the present series ranged from ten to 
fifty-six days. Of the 13 patients who recovered, 11 were discharged within 
sixteen days; 1 developed bilateral subdural effusions, requiring a crani- 
otomy and remained in the hospital for fifty-six days. 


FATAL CASES 


The 2 patients who died in these series are worthy of further comment. 

The first death occurred in a two-month-old female infant who was ad- 
mitted to the hospital critically ill. She was markedly lethargic and had a 
bulging fontanelle. This infant had been ill for nine days prior to admission. 
The spinal fluid examination on admission showed 1000 white cells per 
cubic millimeter, with 95 per cent neutrophils. Smear and culture of the 
spinal fluid were positive for H. influenzae, Type B, organisms. She received 
rabbit antiserum, aureomycin and adrenocortical extract during the first 
twenty-four hours after admission. Her condition rapidly deteriorated and 
on the second day after entry, 1 gram of Chloromycetin at twelve hour 
intervals was administered intramuscularly. The infant died within thirty- 
six hours of admission. 

A second death occurred in a one-year old boy, who was admitted to the 
hospital in a comatose state with a temperature of 103°F. Nystagmus and 
meningeal signs were observed on admission. The child had been ill for ten 
days prior to entry and had been treated with penicillin before hospitaliza- 
tion. The initial spinal fluid contained 12,000 white cells per cubic milli- 
meter, with 80 per cent neutrophils and a sugar of 16 mg. and a protein of 
200 mg. per 100 cc. Smear and culture of the spinal fluid revealed numerous 
H. influenzae, Type B, organisms. Shortly after admission, the child became 
spastic and opisthotonic, and on the fourth day, a craniotomy was per- 
formed, 60 ec. of purulent material being evacuated from the left subdural 
space. Four days later, he was again operated upon, and plastic adhesions 
were found over the entire cortex. The patient died twenty-eight days after 
admission to the hospital. 

Thus, both fatal cases occurred in patients who had been ill for nine and 
ten days respectively before admission. These cases emphasize again the 
fact that no matter how effective a therapeutic agent may be, early diag- 
nosis and early initiation of therapy (especially in children under one year 
of age) are of paramount importance. 


COMPLICATIONS 


Of the 13 children who recovered, 1 had complications referable to 
meningitis. This patient showed some transitory weakness of the lower 
extremities at the time of discharge. 
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In spite of the large doses of Chloromycetin and sulfadiazine employed 
in this series, there was no discernible toxic effect referable to the hemato- 
poietic system. 

The most frequent untoward effect encountered was moderate local re- 
action of the tissues in the buttocks after four to six days of intramuscular 
injection of Chloromycetin. Varying degrees of local pain, tenderness and 
induration were observed. 

When the intramuscular route was discontinued within three or four 
days and the oral mode of administration adopted, considerably less local 
irritation was encountered. Local reactions were more frequent in the very 
young patients in whom less muscle tissue was present. 


CASE REPORT 


The following case serves to illustrate the course and management of a 
representative case of Haemophilus influenzae meningitis in the present 
study. 


Case 1.M. G., a 24-year-old Negro girl, was admitted to the hospital on January 
15, 1951, with the presenting symptoms of fever and drowsiness. Two weeks prior to 
admission, a mild respiratory infection with a nonproductive cough had developed. 
She received a dose of 300,000 units of procaine penicillin intramuscularly at that 
time, with some apparent improvement. She remained afebrile during the next 2 
weeks until the night before admission, when she awoke with a high temperature and 
had a convulsive seizure. Hospitalization was advised. 

Physical examination showed an acutely ill child with a temperature of 102°F. 
A moderate degree of nuchal rigidity was elicited. Kernig and Brudzinski signs were 
negative. Physical examination was otherwise not remarkable. 

A spinal tap performed shortly after admission yielded cloudy fluid that contained 
20,000 white cells per cubic millimeter, of which 100 per cent were neutrophils. A 
gramstained smear revealed a few pleomorphic bacilli, which were identified as 
H. influenzae, Type B. The spinal-fluid sugar was 7 mg., and the protein 210 mg. per 
100 cc. Blood and spinal-fluid cultures grew out H. influenzae, Type B. 

The patient received Chloromycetin intramuscularly in a dose of 2 gm. every 12 
hours. In addition, sodium sulfadiazine in a dose of 0.3 gm. per kilogram of body 
weight was given subcutaneously in an 8-hour divided dosage schedule. 

Within 24 hours of admission the child appeared much improved and showed a 
considerable clearing of her sensorium. The temperature fell to normal within 2!4 
days, and the patient remained afebrile during the remainder of her hospital course. 
Lumber puncture repeated 2 days after admission revealed 1160 white cells per cubic 
millimeter, with 90 per cent neutrophils. Smear and culture of the spinal fluid at that 
time disclosed no organisms. A third spinal tap performed 4 days later showed 33 
white cells per cubic millimeter, with normal sugar and protein. 

Therapy was discontinued after 8 days, and the patient was discharged on the 11th 
hospital day after an uneventful recovery. No neurologic sequelae were observed. 


DISCUSSION 


In the present series, the use of combined Chloromycetin and sulfa- 
diazine appeared to be an effective mode of therapy. As a rule, the tempera- 
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ture rapidly came down to normal and H. influenzae promptly disappeared 
from the spinal fluid. Similarly, there was generally a sharp decrease in 
pleocytosis and a prompt return to normal of spinal-fluid sugar and pro- 
tein within three to six days of the initiation of therapy. The rapidity of 
recovery in these cases surpasses that produced by any other type of therapy 
previously employed at this hospital. 

The complex therapeutic regime that had been employed until the re- 
cent advent of broad-spectrum antibiotics usually included the administra- 
tion of streptomycin intramuscularly and intrathecally, together with 
sulfadiazine and Alexander’s rabbit antiserum. Alexander et al. recom- 
mended this vigorous therapeutic approach in moderately and severely 
ill patients. In a series of 25 patients, complete recovery occurred in 76 
per cent, recovery with residua in 12 per cent, and death in 12 per cent. In 
a recent series reported by Crook and his associates 49 patients with menin- 
gitis due to H. influenzae were treated with this triple combination of 
drugs. A complete recovery was observed in 65 per cent and recovery with 
residua in 19 per cent, with a mortality of 16 per cent. However, some ob- 
jections to the use of streptomycin and antiserum do exist and can be 
given as follows: 


Streptomycin 


a) May have a toxic effect on the eighth nerve, with vestibular derange- 
ment and deafness after prolonged therapy. 

b) Allows the occasional development of resistant strains of organisms. 

c) Traverses the blood-brain barrier poorly after intramuscular admin- 
istration and hence concomitant daily intrathecal injection of the drug is 
recommended. However, Hoyne and Brown have recently interdicted the 
intrathecal administration of streptomycin as being both unnecessary and 
hazardous and concluded that equally good results can be obtained with 
intramuscular administration alone. 


Rabbit Antiserum 


a) May produce delayed serum reactions characterized by fever, urti- 
caria and swollen joints in approximately 20 per cent of cases. 

b) Increases excessively the cost of treatment to the hospital or patient. 
The requirements for adequate therapy range between 8 and 10 vials per 
patient, at s cost of approximately $30 per vial. Thus, adequate antiserum 
therapy would cost $240 to $300 per patient. 

The question whether or not streptomycin and rabbit antiserum can be 
safely omitted from the therapeutic regimen since the advent of Chloro- 
mycetin is an important one. It is probably too early to make a categorical 
statement, and additional series of cases will be required before comparison 
with other modalities of therapy can be safely made. However, the data 
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accumulated thus far, both from our results, and from the reports of 
Prather and Smith, McCrumb et al., Carabelle and his associates and 
Schoenbach et al. indicate that Chloromycetin is an extremely effective 
agent in treatment. The in vitro sensitivity of H. influenzae in 10 case 
strains has been reported to range between 0.4 and 5 micrograms per cubic 
centimeter. These sensitivities are well within the range of concentrations 
that can be achieved and maintained by therapeutic doses of Chloromyce- 
tin given either orally or intramuscularly. It is well to mention that when 
Chloromycetin is employed in these cases, no concomitant intrathecal ad- 
ministration of the drug is required since it has been demonstrated that 
this drug traverses the blood-brain barrier adequately, 30 to 50 per cent 
of the co-existing blood level of the drug appearing in the spinal fluid. 

Whether a sulfadiazine-Chloromycetin combination offers an advantage 
over Chloromycetin alone remains to be seen. The antibacterial effect of 
sulfadiazine against H. influenzae, Type B, has been confirmed by several 
investigators, and there are no cogent deterrents to the use of sulfadiazine 
comparable with those previously outlined for streptomycin and rabbit 
antiserum. Sulfadiazine can be administered inexpensively and easily and 
with very little hazard to the patient. However, our results in 15 patients 
treated with a combination of sulfadiazine and Chloromycetin were no 
better than those observed by others after the use of Chloromycetin alone. 
A total of 46 cases in which the patients were treated with Chloromycetin 
alone have been reported thus far, with no deaths. Moreover, the incidence 
of neurologic sequelae was remarkably low. This shows that Chloromycetin 
is effective without additional therapy in mild to moderate cases. In severe 
cases, on the other hand, there may yet be found some advantage to com- 
bined use of Chloromycetin and sulfadiazine. Further observations are 
needed to settle this point. 

The administration of Chloromycetin intramuscularly was indicated 
during the initial phase of the disease. During this period when the child 
was acutely ill and often semicomatose, the intramuscular route contributed 
to the simplification of management, precluding necessity of gavage feeding 
or rectal instillation of the drug. Moreover, the demonstration that thera- 
peutic blood levels of Chloromycetin may still be present for twenty-four 
hours after the injection of a single intramuscular dose of 100 to 150 mg. 
of microcrystalline Chloromycetin suspension per kilogram of body weight 
makes it possible to give the drug only once or twice per day. Substitution 
of oral for intramuscular administration of Chloromycetin within three or 
four days diminishes substantially the incidence of local tissue reactions 
in the buttocks. 
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SUMMARY AND CONCLUSIONS 


Fifteen infants and children with meningitis due to Haemophilus influen- 
zae were treated with combined sulfadiazine and Chloromycetin therapy. 
Of this number, 13 recovered and 2 died. The 2 deaths occurred in infants 
two and twelve months of age who had been ill for nine and ten days, 
respectively, prior to hospital admission. One patient who recovered showed 
some transitory weakness of the lower extremities. 

Chloromycetin was administered intramuscularly in the form of a fine 
microcrystalline suspension during the acute phase of the disease. Prelimi- 
nary absorption studies in a series of normal children indicated that, in 
those under two years of age, a single intramuscular injection of Chloro- 
mycetin suspension in a dose ranging from 100 to 150 mg. per kilogram of 
body weight will produce adequate therapeutic blood titers for twenty- 
four hours or longer. 

A simple and effective mode of therapy includes the intramuscular in- 
jection of Chloromycetin in a dose of 100 to 150 mg. per kilogram of body 
weight at intervals of twelve to twenty-four hours during the first three or 
four days after admission, followed by a subsequent change to oral adminis- 
tration after the acute phase has subsided. A palatable oral preparation such 
as Chloromycetin palmitate is recommended in a dose of 100 to 150 mg. 
per kilogram, a four hour to six hour divided dosage schedule being pre- 


ferred. Therapy should be maintained for approximately ten days or longer. 
Hematologic studies should be done frequently during the course of Chloro- 
mycetin administration. 

The desirability for the simultaneous administration of sulfadiazine 
requires further investigation. 
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ARTERIOSCLEROTIC HEART DISEASE IN INFANTS 
Case Report No. 253 


John O. Nestor, M.D. 
M. James Folston, M.D. 
William A. Howard, M.D. 


Death due to coronary arteriosclerosis and insufficiency is a rare condi- 
tion in children and especially in infants but it has been reported with 
increasing frequency in recent years. We are adding two more cases to the 
growing list, the first a 22 month old child in which the process was local- 
ized in the heart and in the aorta, and the second, a six weeks old infant in 
whom the arteriosclerosis was generalized. 


Case No. 1 


B. M. Y. a 22 month old colored female was admitted to the ward serv- 
ice at Children’s Hospital, on June 26, 1952, with the chief complaints of 
anorexia, vomiting, and abdominal pain. She had been well until four days 
before admission when she had become anoretic. Examination in the out- 
patient department at that time revealed a rather large liver and a mild 
otitis media. Two days before admission, she complained of abdominal 
pain and vomited, but at no time did she exhibit fever. Dyspnea was noted 


the day before admission but there was no cyanosis or edema. 

The past history was interesting in that the pregnancy had been full 
term and complicated by both hypertension and bleeding. It was a five- 
hour labor, the baby weighed 5 pounds, 9 ounces and seemed to be in good 
condition. The mother had been treated for syphilis at another hospital in 
1948 and her serology was negative during this pregnancy. The baby’s 
serology was negative at birth and again at two months of age, but was not 
checked during this final hospital admission. The family history was not 
otherwise revealing. Both parents were living and well at about 40 years of 
age and the mother had had one miscarriage. 

Physical examination on admission revealed a normal temperature, 
pulse 164 per minute, blood pressure 86/70 and respirations 56 per minute. 
She appeared fairly well developed and well nourished but in acute distress 
with obvious dyspnea. The pharynx and right ear drum were slightly in- 
jected, and the neck was flexible. There were no definite pulmonary rales. 
The heart was rapid with a gallop rhythm but no murmurs were present. 
Radial and femoral pulses were weak but palpable bilaterally. The liver 
was down 4 fingers on the right. 

The admitting diagnosis was acute congestive heart failure of unde- 
termined etiology and the patient was immediately digitalized with Cedil- 
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anid (Lanatoside C) intravenously and subsequently maintained on tinc- 
ture of digitalis orally. An electrocardiogram revealed a sinus tachycardia, 
rate 166 per minute, left axis deviation, a semi-horizontal heart, depressicn 
of ST segments and diphasic T waves in all leads except AVR and V;. This 
was interpreted as indicating sub-endocardial ischemia. A repeat} electro- 
cardiogram the following day was essentially the same except that there 


Bay. bhelse 
Fig. 1. Electrocardiogram, B. M. Y., taken 6-26-52 


was now a balanced axis and a semi-vertical heart and the changes were 
not as marked. 

X-rays in the anterior-posterior and both oblique views revealed gen- 
eralized cardiac enlargement with increased bronchovascular markings. 
Fluouroscopy with a barium swallow in the same views revealed the follow- 
ing: 

AP: Large heart transversely, probable left aortic arch, normal vascu- 

larity without hilar pulsation, deviation of the barium column slightly 
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to the right suggesting a large left auricle, and a rapid rate even 
though the pulsation did not appear vigorous. 

RAO: Both right ventricle and left auricle were large and there were no 
abnormal retro-esophageal vessels. 

LAO: Both ventricles were large, but especially the left. 
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Fig. 2. Electrocardiogram, B. M. Y., taken 6-27-52 


Impression: Generalized cardiac enlargement especially of the left side. 

Urinalyses were essentially negative revealing only slight albuminuria 
and acetonuria. Blood counts revealed a moderate anemia and a poly- 
morphonuclear leukocytosis ranging from 11,000 to 23,000 white blood 
cells with a polymorphonuclear predominance. Blood sugar on admission 
was 140 mgms per cent and on the following day, had dropped to 102 milli- 
grams per cent. A CO, combining power on admission was 28 volumes per 
cent. 

The following represents the abstracted significant pathological findings: 
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Cardiovascular System 


Gross. 


The epicardium was smooth and the pericardial cavity contained 15 
milliliters of thin, clear yellow fluid. The right auricle was widely dilated. 
The myocardium was diffusely softened, particularly at the apex of the 
left ventricle. The venous return to the heart was normal and the secondary 
arteries to the head and upper extremities arose in normal sequence from 
the aorta. The foramen ovale was probe-patent and the ductus arteriosus 
had been obliterated. 

On opening the heart the most marked changes were seen in the aorta 
just distal to the aortic valve. The intima was diffusely thickened and 
topped by irregular deep yellow placques. The coronary ostia were like 
dimples, were not probe-patent and would admit only the point of a pin. 
Sections transversely across both arterial lumina showed them to be prac- 
tically occluded 1.5 to 2.0 centimeters from their origin by yellowish 
atheromatous placques. Distal to this, the main lumina and branches were 
patent but narrowed by intimal thickening. The leaflets of the aortic valve 
were slightly thickened. The endocardium of all chambers was essentially 
normal with questionable thickening and moderate opacity of that lining 
the right auricle. 


The myocardium was diffusely involved by mottled and softened conflu- 
ent areas, particularly in the musculature of the interventricular septum. 

The intima of the pulmonary artery showed thickening and deep yellow 
streaks. 


Microscopic: 


Aorta: There was marked irregular thickening of the intima with fibrous 
tissue within which was a large number of blood vessels. The small arteries 
within the intima showed thickened media and there was generalized peri- 
vascular cuffing with lymphocytes and plasma cells. These mononuclear 
cells were scattered throughout the intima, media, and inner one-third of 
the adventitia of the aorta, and predominantly encircled the blood vessels. 
The internal elastic membrane was fragmented and not clearly demarcated. 
The adventitia was slightly thickened and showed fat vacuoles throughout, 
especially marked in the inner one-third. 

Sudan IV stain revealed marked fatty infiltration throughout all coats. 

Myocardium: The myocardial fibers were small, pale and interrupted 
throughout and replaced with fibrous connective tissue in which were 
located mononuclear cells and fat vacuoles. The disrupted muscle fibers 
showed absence of nuclei and cross striations. The coronary artery in the 
section revealed marked intimal proliferation with fibrous connective 
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tissue so that there was only a slit-like lumen. Deep within the intima 
were cleft-like vacuolated spaces. There was infiltration with mononuclear 
cells throughout all coats of the artery. The media and adventitia other- 
wise appeared normal. 


Pathological Diagnoses 


Left ventricular hypertrophy and left heart failure. 
Arteriosclerosis of the aorta and coronary arteries. 
Myocardial fibrosis. 

Aortitis. 

Pulmonary edema. 

Fatty infiltration of the liver. 


Case No. 2. 


C. H., a four-week old white girl was readmitted to another hospital 
on July 28, 1952, where she had been born approximately three and one- 
half weeks previously on July 2. She had been a breech delivery after a 
full-term gestation and normal labor and weighed 6 pounds 12 ounces. 
The mother’s health had been good during pregnancy and the health of 
both parents and a six-year old sibling was good at the time of this admis- 
sion. The family history was not significant except for a maternal uncle 
who was thought to have diabetes and ‘“‘some kind of heart disease.”’ 

The baby’s health had been good up to the onset of the present illness 
at three weeks of age except for impetigo shortly after she came home from 
the hospital. At the age of three and one-half weeks, she vomited once and 
thereafter refused to eat normally; her color was poor, fever was noted at 
this time. Two days later, the infant suddenly became cyanotic and some- 
what rigid and dyspnea was observed. The family physician made a diagno- 
sis of bronchopneumonia, pharyngitis and otitis media and she was ad- 
mitted with this diagnosis. 

Physical examination on admission revealed grunting respirations, 
sternal retraction, sinus tachycardia with no cardiac murmurs. There was 
no dullness or abnormal breath sounds but occasional fine crepitant rales 
were heard at the left base. The abdomen was soft and not distended with 
no masses palpable, the liver was felt three-finger breadths below the right 
costal margin. The pharynx and left ear drum were injected and the healing 
lesions of impetigo were noted. 

On the day of admission a posterior-anterior x-ray of the chest revealed 
a full-sized heart with slightly increased bronchovascular markings. A 
blood count showed a moderate lymphocytic leukocytosis and the urine 
contained some albumin, a trace of sugar, and on microscopic examination, 
a few red blood cells and many white blood cells with a few clumps were 
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noted. Subsequently the leukocytosis diminished and the urine cleared 
considerably but still contained some albumin. A nose and throat culture 
grew out many gram positive cocci; a vaginal smear was negative, and a 
methomoglobin concentration test was normal. 

The fever, pharyngitis, and otitis media abated under penicillin therapy 
but the rales persisted. The color was fairly good when the baby was in 
oxygen but turned dusky when she was removed from the tent. The general 
condition did not improve and the baby refused to eat much and remained 
dyspneic. On July 4 it became obvious that the infant was in congestive 


S 


Ted tec 
Tbh de bet 


Ped el kd 


Ch 


Pe EE TE TI 
7 


ers ees me =- 


PTT 
Zanes 
7 


‘ 
oes ond ened am 


cm. sitlse 
Fic. 8. Electrocardiogram, C. H., taken 8-4-52 


heart failure with dyspnea, cyanosis, large liver, rales, and a definitely en- 
larged heart on x-ray. Fluoroscopy with barium swallow revealed general- 
ized cardiac enlargement with normal to slightly increased bronchovascular 
markings. An electrocardiogram revealed a sinus tachycardia, balanced 
axis, vertical heart, inverted and coved T waves in leads I, II, III, AVL, 
AVF, and Vz. T waves were upright in V;, V3, and AVR. The child was 
immediately digitalized with digitoxin and placed on a daily maintenance 
dose of tincture of digitalis. Complete blood count was within normal range. 
Examination of urine was essentially normal except for moderate albumi- 
nuria. 

At this point, the following possibilities were considered in the order of 
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their probability and with the previously described case fresh in our mem- 
ory. 1. Anomalous left coronary artery arising from the pulmonary artery. 
2. Arteriosclerotic heart disease with coronary insufficiency. 3. Endocardial 
sclerosis. 4. Glycogen storage disease of the heart. 5. Myocarditis. 6. 
Idiopathic hypertrophy. We strongly favored the first possibility because 
of the course and the classical electrocardiographic changes. Our plan was 
to have the surgeon create a Pott’s anastamosis between the aorta and the 
pulmonary artery to improve the blood supply to the anomalous coronary 
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Fia. 10. Electrocardiogram, C. H., taken 8-7-52 


artery. Before surgery could be attempted the child expired and autopsy 
revealed the following. 
ABSTRACT OF PATHOLOGY REPORT 
Heart 


Gross: The pericardial sac was smooth and contained 2 milliliters of 
clear, straw-colored fluid. The epicardium was glistening and translucent, 
revealing large indefinite pale areas of myocardium measuring approxi- 
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mately 3 centimeters. These areas corresponded to the coronary vessels 
which were enlarged, thickened, greyish, hard and very tortuous. On cut 
section, the myocardium was pale, the endocardium was thin and smooth 
and the tricuspid and mitral valves were thickened. The auricles and 
ventricles did not appear dilated. The foramen ovale was patent 0.4 centi- 
meters and the ductus arteriosus was prol. patent. The venous return was 
normal, and the great vessels arose in their usual sequence from the aorta. 


Fig. 11. Coronary artery showing medial sclerosis and calcification. Note re- 
canalization of old thrombus (C. H.): 


‘Microscopic: The epicardium was infiltrated with plasma cells and neu- 
trophils. The larger branches of the coronary artery showed medial sclero- 
sis, while the smaller branches showed proliferation of their intima. The 
myocardium was edematous and there was a moderate amount of hyper- 
trophy and loss of striation of its muscle fibers. The connective tissue of 
the septa was slightly increased in amount and infiltrated with eosinophils 
and neutrophils. 

Thyroid: The larger branches of the thyroid artery showed fibrosis, 

calcification and obstruction with some degree of vacuolization. 
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Adrenal: The arterioles in the peri-adrenal fatty tissue showed sclerosis 
and some calcification of their medial position. 

Kidney: There was some arteriolar sclerosis and calcification. Some of 
the arcuate branches of the renal artery showed medial sclerosis and 
calcification also. 

Liver: Some arterioles showed thickening of both their intimal and medial 
layers. 


Fig. 12. Branch of thyroid artery showing medial sclerosis and calcification (C. 
H.). 


COMMENT 


It is obvious from the two cases presented that arteriosclerotic heart 
disease with coronary in: ufficiency must be considered in the differential 
diagnosis of heart disease in infants and children and, if possible, separated 
from the other members of that group consisting of endocardial sclerosis, 
glycogen storage disease of the heart, anomalous left coronary artery 
arising from the pulmonary artery, idiopathic hypertrophy of the heart 
and myocarditis. Unfortunately, at the present time, this differential 
diagnosis is usually impossible to make with certainty during life. The 
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electrocardiogram is often suggestive but not diagnostic for it can only 
indicate the presence of myocardial ischemia, injury, or death depending 
on the degree and extent of tissue damage in an individual case. 

Most investigators are refusing to accept arteriosclerosis as a natural 
involutionary process of aging. In 5 to 10 per cent of autopsies in individuals 
over the age of 70 years, little or no arteriosclerosis is found. Most observa- 
tions indicate that arteriosclerosis is a specific disease entity rather than a 


Fria. 13. Adrenal arteriole. Note medial calcification, thickening, and decreased 
luminal size. (C. 4.). 


necessary phenomenon of wear and tear although the etiology is unknown 
and the pathogenesis is not understood. 

Attempts to explain the condition on the basis of infection, congenital 
defects, disturbances in calcium metabolism, hypervitaminosis D, hyper- 
parathyroidism, allergy, hypophaseal dysfunction, and drug therapy have 
all been of no avail although arterial lesions resembling arteriosclerosis 
can be produced in animals by the administration of diphtheria toxin, 
epinephrine, barium chloride, digitalin, parathyroid extract, and massive 
doses of Vitamin D. 





CHILDREN’S HOSPITAL 


CONCLUSION 


Two cases of arteriosclerotic heart disease with death due to coronary 
insufficiency in infants have been reported. 
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THE IMPACT OF THE MENTALLY DEFECTIVE CHILD ON 
THE FAMILY UNIT 


Case Report No. 254 


Stanley Wolf, M.D. 
Reginald S. Lourie, M.D. 


The care of the mentally defective child is a very difficult problem for 
even the most well-adjusted parents. The pediatrician is frequently called 
upon to confirm the diagnosis and to advise the parents concerning the 
handling of the patient at home or in an institution. If the advice given is 
not carefully presented, unnecessary anxiety and resentment ensue. 

What problems must the pediatrician solve when dealing with a mentally 
defective child? The physician must ask himself and, ultimately, the fam- 
ily whether or not this child can be kept at home from a financial and emo- 
tional standpoint. What will be the effect on the normal siblings, on the 
parents, on their relatives, and friends? Is their desire for a child so great 
that they would want even the most seriously retarded infant at home? 
What is the type and degree of retardation, and what is its prognosis. All 
of these questions must be carefully considered. 

Institutionalization is usually considered at some time in most of these 
cases regardless of the type of retardation. Too often a physician will 
recommend this step and then feel discharged of responsibility. The bewil- 
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dered parent has received no specific information as to available facilities, 
methods of referral, and cost. In many cases, institutions are not willing 
to accept a child until he is old enough for group play. It is the physi- 
cian’s responsibility to know the laws peculiar to his area. It is important 
for him also to recognize the fact that many defective children, especially 
Mongoloids, have very docile, friendly, affectionate dispositions. If these 
children are kept in the household, very close emotional ties will be formed 
between them and their parents. Therefore, institutionalization naturally 
becomes much more difficult after this period. 

The parent of a defective child needs help. He needs conscientious advice, 
sincerely administered. He needs to know that the physician is available 
and may be consulted from time to time as problems arise. All too often 
these parents shop from one medical authority to another in search of help. 
Frank and understanding discussion on the part of the family pediatrician 
can frequently prevent this. Many of the points mentioned are illustrated 
in the following case report. 


CASE REPORT 


D. H., a four year old white male, was first seen in the medical clinic with the chief 
complaint of frequent choking spells occurring with upper respiratory infections. 
The mother also complained that the patient had a speech difficulty. On physical 
examination the child was noted to have typical Mongoloid facies. No other abnormal- 
ities were noted and the patient was referred to the Department of Psychiatry for 
further study. 

In the initial psychiatric interview it was apparent that Mrs. H. was extremely 
anxious and confused about her son’s condition and future status. She had been told 
that her child was a Mongoloid and was mentally retarded. She did not want the child 
placed in an institution if this could be avoided. The mother had been referred to 
this hospital by a private physician to obtain special speech training. With this 
training, she hoped he would be able to go to school at the age of six years. 

The visit to this hospital made the sixth visit to medical authorities in a two-year 
period. Two physicians had recommended institutionalization, yet had not taken 
time to discuss this with the mother. Two had recommended keeping the child at 
home, and yet did not offer the mother any insight into the nature of this disease or 
the prognosis for future development. 

Mrs. H. stated that the pregnancy, labor and delivery of this child had been 
normal except for rather severe nausea and vomiting throughout the pregnancy. The 
boy was apparently normal at birth and no mention of Mongoloid features was made. 
He sat without support at 9-10 months and began to walk at 114 years. About this 
time the child began crying at night and began getting out of bed to walk about 
the house or craw! in bed with his parents. He has done this until the present time, 
frequently getting up one to two times at night. He cries when put back to bed, 
thereby keeping both parents awake. There is no relationship between this and the 
amount of sleep the child has during the day. 

The child was taken to a local physician at two vears of age because the mother 
thought he was slightly retarded. The physician bluntly informed the mother that 
her child was a Mongolian idiot, that he would never be able to feed or dress himself, 
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and that she should consider institutionalization for him. He suggested that a com- 
plete evaluation be made at a mental hygiene clinic. The information that the child 
was a Mongoloid came as a shock because of a previous experience the mother had 
in 1945 while serving as a WAC medical aide. She had cared for a badly retarded, 
seriously ill Mongoloid and had been rather appalled at this experience. Naturally, 
the news that her own child was similarly affected was difficult to accept. 

Two months later a complete psychometric evaluation was done at the mental 
hygiene clinic. Again the mother was told that her son was a Mongolian idiot. It was 
suggested that the child be kept at home and be reevaluated at six years of age. No 
provision was made for the mother to return during the next four-year period. 

One year ago, a year after the patient had been evaluated, the patient was taken to 
a pediatrician who very curtly told the mother that institutionalization was manda- 
tory. He would not examine the child at that time so the mother made another ap- 
pointment to see the same doctor for a complete examination of the patient. She 
states she hoped, after a complete examination, that he would suggest that she keep 
the child at home. The physician again refused to examine the patient or to discuss 
the problem with the mother. He stated, ‘‘I told you what to do and I don’t want to 
see him again.”’ 

Six months ago, another doctor was consulted. He stated that the child was ‘‘not 
so bad’’, that he needed speech training and after this training would not need to be 
institutionalized. It was he who suggested bringing the patient to this hospital. 

Mrs. H. was 30 years old when married and was 33 years of age when the patient 
was born. There are two siblings, ages six years and seventeen months. Both of 
these children are apparently normal. Family history is completely negative, no 
other Mongoloid history being noted. 

Past medical history was non-contributory. 

In the psychiatric department a thorough work-up was done. The child’s I. Q. was 
40. He tested at 19 months of age. (His chronologic age was 48 months.) Since the 
parents lived in Maryland, no institutionalization was possible until the child was 
six years of age. Since the cost of private institutionalization was prohibitive in this 
case, they would have to keep the patient at home for another two years. Mongolism 
was fully discussed with regard to certainty of the diagnosis, prognosis for future 
development, life expectancy, effect of other normal children in the family and in- 
stitutionalization in the future. Since it was felt this mother needed periodic reas- 
surance, provision was made for the mother and child to be seen at six month or yearly 
intervals at a mental hygiene clinic. This will also, we hope, prevent the mother from 
“shopping”’ for new physicians. 


DISCUSSION 


Reginald S. Lourie, M.D. 


Dr. Wolf’s description of what has gone on in this family in their struggles 
to deal with and understand the retardation in their child points up a 
not uncommon phenomenon. It would seem to indicate that an inquiry is 
in order into the impact on the family wherever there is a child with mental 
deficiency. The parents need help in thinking through what is involved in 
terms of their own way of living, how the other children in the family are 
involved, and what implications the defective child has in relation to the 
family’s social standing, their position in their own families, and with 
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their neighbors. It is important for them to know what their role has been 
in creating the deficiency so that misconceptions about what they may 
feel is their fault can be corrected. Considerable guilt often is present if 
these issues are not clear and it can push parents into what seem to be 
illogical degrees of defense of themselves or overprotection of the child— 
even to the extent of families isolating themselves from all contacts or 
hiding the child. 

It is important for the parents to have some idea of what to expect from 
the child. Some of their chief concerns stem from problems such as how 
far will he be able to go in school and will he be able to ever live outside 
a protected environment. Will the child ever be able to read enough to 
know what is playing in the movies, or learn enough arithmetic so that he 
can make change and will not be taken advantage of in the community in 
money matters. Certainly, if we were discussing with the family the out- 
look and handling of any other kind of pediatric problem we would think 
with them in terms of what can be expected from and what limitations will 
be necessary for a child after any handicapping process. This problem is 
essentially no different. 

Emphasis should be placed on the separation of intellectual from per- 
sonality growth and development. It should be stressed with parents that 
mental deficiency does not mean that a child cannot grow to have normal 
social and personal development. There seems to be a tendency to glibly 
pass off behavior distortions and distorted habit patterns on the basis of 
a child’s defectiveness when, actually, these personality problems are as 
correctable in these children as they are in their brighter brothers and 
sisters. Certainly, with the vast majority of defective children, normal 
personality development can be achieved. Equipped with normal ability 
to establish relationships, to accept responsibility, and with a sound con- 
cept of right and wrong, morons have been demonstrated to make good 
community adjustments including good work adjustments and marital 
adjustments, and to make law-abiding citizens. Certainly, we as doctors, 
have a responsibility to foster the healthy development and adjustment 
of potentially useful citizens even if they are able to do only unskilled and 
menial work as adults. The tendency of too many people is to cross such 
children off the books early in life. 

Institutionalization is sometimes too easily used as a solution as we can 
see from the above case, and parents are too infrequently prepared for it 
properly. There are very few institutions that will accept children under five 
or six years of age. If we realize at the same time that the maximum degree 
of personality development takes place in the first five or six years, we can 
see that the parents have something very important to accomplish in this 
time except in those defective children who are in the idiot and imbecile 
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categories. Given the opportunity for normal personality development, 
the child can make a much better adjustment in the institution. 

In every community there are agencies established that have trained 
personnel who are in a position to help the physician handle these aspects 
of the family’s problem. There are also parent groups in many communities 
that can help provide facilities for training in the community. Part of the 
doctor’s role is to know these agencies. 

The physician dealing with the matter of prognosis with the parents of 
mentally defective children will want to call for specialized help such as the 
psychologist and social worker can provide. He would not be comfortable 
with establishing a program of longterm treatment for anemia because a 
child looks pale, without some laboratory confirmation and follow-up. 
The psychologist and social worker can provide considerable information 
for the doctor’s use in understanding the degree of the problem, in dealing 
with family of the defective child, and in helping plan a program of future 
care in terms of resources available. 


CLINICO-PATHOLOGICAL CONFERENCE 
Directed by: E. Clarence Rice, M.D. 


Assisted by: June Pollack, M.D. 
By invitation: John A. Washington, M.D. 


June Pollack, M.D. 


This two month old colored male was admitted July 3, with a chief complaint of 
coughing. The infant had been well until one week ago when he developed a cold and 
on the night of admission began a severe coughing spell and became blue and then 
gagged. The coughing seemed to cause pain over the anterior part of his chest. The 
day of admission he had six brown stools some of which were watery but contained 
no blood or mucous. A papular rash developed over the entire body two to three weeks 
prior to admission and was not associated with fever or other abnormality and was 
treated with a “‘salve’”’ given by a medical clinic. 

The infant was a full-term gestation and had an uncomplicated delivery. He ate 
well but never gained normally. Two to three minutes after eating he vomited non- 
projectilely about one-half ounce of the five ounces taken. His diet consisted of an 
evaporated milk formula, baby cereals and strained vegetables, but no cod liver oil 
or orange juice. 

The infants’ parents and three siblings were all living and well. There were no 
known familial diseases. 

Physical examination on admission revealed a poorly-developed, poorly-nourished 
two month old colored male, appearing acutely and chronically ill. The skin was 
shiny and dry, with poor turgor and was thickened on the arms and face. There was a 
generalized superimposed pustular eruption. The mucous membranes were pale and 
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dry. Occipital, axillary, and inguinal lymph nodes were visibly enlarged, matted, 
soft and were freely movable. The respirations were rapid and deep, with inspiratory 
crow and paroxysmal cough ending in a slight whoop. The ribs were prominent with 
a venous pattern on the chest. There was substernal retraction with each inspiration. 
The lungs were clear. The abdomen was distended; the skin was tight and the venous 
pattern was prominent. The liver was 2 finger breadths below the right costal margin, 
and was firm and smooth. The spleen was 3 finger breadths below the left costal 
margin, and similarly was hard and smooth. 

Laboratory examinations included a urinalysis on admission which revealed 10 
milligrams of albumin and a few white cells. Repeat examination of the urine two 
weeks later was negative. Hemogram on admission disclosed a hemoglobin of 9.2 
grams with 3,400,000 red blood cells. The white blood cell count was 98,000 with 42 
neutrophiles, 37 eosinophiles, and 20 lymphocytes per 100 cells. Platelets numbered 
158,000. Eight days later the hemoglobin was 9.6 grams with 3,000,000 red blood cells; 
white blood cells numbered 154,000 with 27 neutrophiles, 39 eosinophiles, and 24 
lymphocytes per 100 cells. Platelets were normal. One week later, the hemoglobir 
was 8.8 grams; red blood cells, 3,300,000; white blood cells, 192,000 with 20 neutr 
philes, 66 eosinophiles, and 13 lymphocytes per 100 cells. Hypochromia, anisocytosis, 
and poikilocytosis of the red blood cells were noted. Bone marrow examination on 
admission showed a L:E ratio of 25:1. No megakaryocytes were seen. There were 21 
neutrophiles, 31 lymphocytes, and 21 eosinophiles per 100 cells. Culture on a Sabou- 
raud slant for fungi was negative. Bone marrow examination two weeks later showed 
a L:E ratio of 10:1 and reduced megakaryocytes. Neutrophiles numbered 38; esosino- 
philes, 41; and lymphocytes 19 per 100 cells. Sabouraud slant for fungi was negative. 
The carbon-dioxide combining power of the blood was 29 volumes per 100 milliliters 
corrected to 54 with fluids. Protein showed an A/G ratio within normal limits. Naso- 
pharyngeal culture for pertussis was unsatisfactory. Stool culture for parasites was 
negative on three successive days. PPD #1 and #2 and trichinella skin test were 
negative. Kahn and Mazzini tests were negative. 

X-ray of the chest revealed a diffuse interstitial inflammatory process in the inner 
two-thirds of the right lung having the appearance of interstitial bronchopneumonia. 
A subsequent chest film one week later showed some increase in infiltration in the 
upper interspaces of the right chest. This had the appearance of a pneumonia at that 
site. A third x-ray of the chest eight days later revealed an infiltrative lesion involving 
the entire left chest, and a dense infiltrative lesion in the medial two-thirds of the 
lower and middle right lobe. There was thickening of the interlobar fissure on the 
right. X-ray of the abdomen revealed the spleen to be enlarged and, to a lesser extent, 
the liver. X-rays of the skull and long bones revealed no evidence of pathology. 

The acidosis and dehydration were corrected at the time of admission, and per- 
tussis hyperimmune serum (two 20-milliliter injections 48 hours apart) was given. 
Chloromycetin 100 milligrams daily was started and continued. The baby was put in 
oxygen and remained there for one week. Calamine lotion was applied to the rash on 
the face and isopar to the rash on the trunk. During the first week, hydration im- 
proved; and the infant started eating and vomited very little. The coughing im- 
proved, although he still had twelve to fourteen paroxysms daily for the first four 
hospital days. Respirations became less labored, but the substernal retraction con- 
tinued. Rales were heard throughout the chest on the second hospital day. The 
abdominal distension diminished, and the diarrhea ceased on the third hospital day. 
A mucopurulent discharge from the left ear was noticed on the seventh hospital day 
and culture of the discharge grew Pseudomonas aeruginosa. The infant did not gain 
weight, but held his own and was given 100 milliliters of 5 per cent dextrose in saline 
by clysis daily. 
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During the third week of hospitalization edema was noted around the patient’s 
eyes which increased and involved the hands and feet. The child became slightly 
cyanotic; respirations were more rapid, and a loose cough productive of whitish 
mucoid material developed. The lungs were filled with fine moist rales, and the heart 
sounds were of poor quality. The size of the liver and spleen had not changed in size 
or consistency. The baby was put back in oxygen and was given a blood transfusion. 
The edema of the hands and feet had disappeared by the next day. Two days later an 
axillary lymph node biopsy was done. On July 23, twenty days after admission, the 
infant passed 75 milliliters of bloody feces which was mostly dark brown blood, and 
expired shortly thereafter while an intravenous procedure was being performed. 


DISCUSSION 


John A. Washington, M.D.: This baby died at two and three-fourth 
months of age after three weeks of hospitalization. He had never gained 
weight properly and developed a papular rash prior to the onset of fever 
i d respiratory distress. Examination showed the presence of a generalized 
disease process involving lymph nodes, liver, spleen, and, apparently, the 
lungs. The possibility that the lung infiltration was a secondary pneumonia 
seems unlikely since three weeks of chloromycetin therapy failed to stop 
it. However, the paroxysmal cough did subside indicating that part of the 
respiratory distress on admission was due to secondary infection. 

The next finding of significance is the marked eosinophilia. This should 
give a lead. Could any parasitic disease produce this finding? Trichinosis, 
hookworm, and other intestinal parasites could hardly be present in a two- 
month old baby, and, if present, would not produce the findings mentioned 
above. 

Eosinophilic leukemia used to be spoken of. If there is such an entity, 
the bone marrow picture seems to rule out leukemia of any kind. 

Some sort of allergy might well account for such an eosinophilia, but, 
certainly, allergy did not cause the enlargement of the lymph nodes, liver, 
and spleen. I am forced to conclude that the eosinophilia represents some 
unusual response, allergic in character, to a disease process not ordinarily 
associated with eosinophilia. 

Tuberculosis is a possibility. Against this is the negative tuberculin test, 
although this test might be negative in the presence of an overwhelming 
tuberculous infection. The fact that the baby did poorly from the very 
beginning suggests that the disease was present at birth, an unlikely pos- 
sibility but not impossible. 

Syphilis was ruled out on the basis of negative serology at two months of 
age as well as by negative x-rays of the long bones. Histoplasmosis would 
fit the picture but is unlikely at so early an age. Cultures of the bone 
marrow were negative for this disease. Neiman Pick’s disease does not show 
itself nor kill quite so early, nor does the infantile form of Gaucher’s disease. 
Lymph nodes and pulmonary involvement are not characteristic of these 
diseases. Central nervous system involvement is evident before death. 
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The condition which best fits the picture is Letterer-Siwe’s disease. Here 
is a disease of young infants causing generalized enlargement of those 
organs having a conspicuous reticuloendothelial component, namely, liver, 
spleen, lymph nodes, and lungs. In addition, petechiae or papular skin 
rashes are common, sometimes present from birth, sometimes appearing 
later as in this case. Anemia is often present. Two mechanisms are sug- 
gested for the production of the anemia. First, a group of reticuloendo- 
thelial cells may replace bone marrow elements; secondly, reticuloendo- 
thelial cells (as it seems in this case) may phagocytose red blood cells. The 
bone marrow puncture in the case presented today did not report the 
presence of reticuloendothelial infiltration but this may be a matter of 
chance. X-ray of the skeletal system also failed to show foci but bone de- 
fects are less common than in the xanthamatoses which, as you know, are 
considered to be a similar process in an older child. 

E. Clarence Rice, M.D.: How many agree with Dr. Washington’s diag- 
nosis of Letterer-Siwe’s disease? That is five people. What other diagnoses 
were made? 

Medical student: I believe that this is a case of the so-called ‘“PIE syn- 
drome,” that is, pulmonary infiltration with eosinophilia. Under this classi- 
fication is listed Loeffler’s syndrome but this usually does not give the severe 
infection and the severe clinical response seen in this child. 

Medical student: Could this be Hodgkin’s disease? 

Dr. Rice: Hodgkin’s disease can cause the eosinophilia but I have never 
seen Hodgkin’s disease in a child this young. We had one case of over- 
whelming Hodgkin’s disease but there was an associated eosinophilia with 
a leukopenia. 

The other medical students’ diagnoses include: miliary tuberculosis and 
parasitic infestation as well as leukemia. 

David F. Bell, Jr., M.D.: I do not believe this is a case of eosinophilic 
leukemia. The bone marrow shows some megakarocytes to be present; 
the M:E ratio is not much disturbed. I believe this child had a leukemoid 
reaction which may be defined as a white count over 30,000 per cubic milli- 
meter, without an increase in the number of “‘blast’’ or abnormal young 
forms. The most prominent causes of a leukemoid reaction are pertussis, 
infectious lymphocytosis and infectious mononucleosis, but in these cases 
there is an increase in the lymphocytes. I do not believe this is Letterer- 
Siwe’s disease with the high white blood cell count and eosinophilia. 

Dr. Rice: Leukemoid reactions are also seen in meningococcic meningitis 
and miliary tuberculosis. I have seen counts up to 200,000 white blood cells 
in cases of meningitis caused by the meningococcus. 

Dr. Washington: Do you see pulmonary infiltrations in Letterer-Siwe’s 
disease? 
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Dr. Joseph M. LoPresti: Yes, one case of Letterer-Siwe’s disease re- 
ported here had marked pulmonary infiltration. 

Dr. Washington: Can you diagnose Letterer-Siwe’s disease from a bone 
marrow examination? 

Dr. Rice: It is best done by a lymph node biopsy and then one sees the 
reticulo-endothelial cells and often cells resembling Hodgkin’s disease. 


PATHOLOGIC DISCUSSION 


The body was that of a poorly developed, fairly well nourished colored 
male infant. There was generalized lymphadenopathy. Several fairly firm, 
pustular lesions were noted in the skin which oozed greenish-yellow purulent 
fluid. There was 20 milliliters of clear yellow fluid in each pleural cavity. 
There was a total of 20 milliliters of yellow clear fluid in the pericardial sac. 

The positive pathologic findings were as follows: 

The trachea and bonchi were filled with a thin, colorless mucus. 

The pleural surfaces of the lungs were roughened, shaggy, and covered 
with a greenish-grey friable exudate. Beneath the visceral pleura, small 
reddish, areas were seen throughout both lungs. Several collapsed abscess 
cavities, measuring 0.5 millimeters, were present in the parenchymas of the 
right lung and an abscess cavity, measuring 1.0 centimeter, was found in 
the base of the left lung which contained thick yellow-grey material. On 
microscopic examination the large alveoli were filled with a fibrinous pink 
exudate which contained numerous eosinophiles, lymphocytes, and fibro- 
blasts. Sections through the wall of the abscess showed the normal archi- 
tecture of the lung to be destroyed. The wall of the abscess was composed 
of necrotic debris, fibrin, eosinophiles, and other leukocytes. 

The liver extended 3 centimeters below the right costal margin. Cross- 
sections of the tissue showed mottled yellow and tan areas interspersed 
with brownish-red areas. On microscopic examination the capsule was 
thickened and infiltrated with eosinophiles and lymphocytes. The central 
veins and sinusoids and portal triads showed massive infiltration with 
eosinophiles and other leukocytes. 

Examination of the gastrointestinal tract revealed the lumen of the 
ileum to contain bright red blood and the mucosal vessels to be dilated, 
but no definite areas of hemorrhage were noted. The colon contained 100 
milliliters of dark bloody material. On microscopic examination of the 
small intestine, a few lymphocytes and eosinophiles were interspersed be- 
tween the crypts of Lieberkuhn in the mucosa. 

There was diffuse infiltration of eosinophiles and some lymphocytes in 
the wall of the blood vessels, within the blood vessels, and in the con- 
nective tissue of the kidneys, spleen, lymph nodes, heart, bone marrow, and 
skin lesions. 
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Heart’s blood culture revealed micrococcus pyogenes, variety aureus, 
Splenic and lung field culture showed no acid-fast bacilli and no growth on 
Sabouraud’s media. 

The pathologic diagnoses were: 

1. Pulmonary abscess, bilaterally. 

2. Pleural effusions, bilaterally. 

3. Bronchopneumonia. 

4. Eosinophilic infiltration in the kidneys, spleen, lymph nodes, heart, 
bone marrow, skin, and blood vessel walls. 
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